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DEVICE FOR SIDE IMPACT DETECTION FOR A MOTOR VEHICLE 

Background Information 

It is already known to detect a side innpact resulting in a deformation of a side 
section of the vehicle. Indirect measuring methods, e.g. via an adiabatic pressure 
rise in a side section of the vehicle, or direct measuring methods, e.g. via a foil strain 
5 gauge, are available. A method that functions independently of the side section 
deformation is side impact detection using an acceleration sensor. 
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j'lij Summary Of The Invention 

'"'^ The device of the present invention for side impact detection for a motor vehicle has 
1 0 the advantage that only real deformations of the side section are detected by the at 
least one distance sensor, the intrusion speed into the vehicle then also being 
determinable. As a result, it is possible to control multi-step or even continuous 
O restraining systems in accordance with the situation, since determining the intrusion 
iti speed also renders it possible to estimate possible occupant injuries. Moreover, the 
15 device of the present invention has a higher degree of robustness with respect to 
harsh driving maneuvers, since only real deformations of the side section are 
detected. Finally, distance sensors are also less expensive, thereby resulting in a 
reduction in costs. 

20 It is particularly advantageous that the distance sensors are designed as optical 
sensors, infrared light being used in particular. This results in a particularly robust 
measuring principle, since interference from outside light is eliminated. In the case of 
such optical distance sensors, light diodes or laser diodes may preferably be used 
as transmitters, and photodiodes but also bolometers are conceivable as receivers. 

25 Ultrasound and microwaves are alternative measuring principles. At the start of 
operation of the device of the present invention, an initial measuring procedure is 
advantageously performed in order to optimally adjust the transmitting power, a 
suitable control circuit adjusting the operating point during operation. Optimal 
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operation of the device of the present invention Is. thus, always ensured. 

It is also advantageous that either the surface of the stiffening pipe itself is used as 
the reflector, or, when constructive conditions of the side section require it, the 
stiffening pipe is connected to a metal plate that then acts as the reflect or and is 
preferably designed as a sheet-metal part. Such constructive situations can be 
caused by a side window in particular. 

Finally, it is also advantageous that a plausibility sensor is present that is used for 
checking for a side impact, so that false signals from the distance sensors do not 
trigger restraining means. This plausibility sensor Is typically designed as an 
acceleration sensor. In this instance, other sensor types, such as pressure and 
temperature, may also be used. 

Brief Description Of The Drawings 

Figure 1 shows a block diagram of the device of the present invention. 
Figure 2 shows a first side view of the device of the present invention. 
Figure 3 shows a second side view of the device of the present invention. 
Figure 4 shows the distance measuring principle. 
Figure 5 shows a control circuit according to the present invention. 
Detailed Description 

A stiffening pipe situated In the side section of a motor vehicle deforms in response 
to a side impact such that its distance from the inner panel of the side section 
decreases. At the impact location, this corresponds to a penetration or intrusion 
speed, which equals the intrusion speed of the object itself. In accordance with the 
present invention, the intrusion of the stiffening pipe is determined via distance 
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sensors. 

Figure 1 shows a block diagram of the device according to the present invention. A 
side section 1 has a door stiffening pipe 2 on the outside of the vehicle and three 
5 distance sensors 3 on the inside of the vehicle, the distance sensors each being 

connected via data Inputs/outputs to a control unit 4, which is connected via a fourth 
data input/output to an acceleration sensor 5, which is also situated in side section 
1. 

10*J Control unit 4, which has a processor, controls a restraining system as a function of 
! the sensor signals. Acceleration sensor 5 is used as a plausibility sensor to detect a 
%J false side impact signal from distance sensors 3. Distance sensors 3 are 

represented with their measuring principle in Figure 4. An optical distance sensor 3, 
h; having an optical transmitter 8 and an optical receiver 9, is shown here, the beam 
15^:' direction of transmitter 8 and the receiving direction for receiver 9 being set to a 

fixed angle at which maximum rece|ving..inten sity can be exp ected > If stiffening pipe 
" ' 2 moves In direction 10, the intensity of the received optical signals decreases at 
receiver 9. In this instance, an LED (light emitting diode) is used as the transmitter 
and a photodiode as the receiver. Alternatively, an ultrasound transmitter and 
20 receiver combination and a microwave transmitter and receiver combination are also 
possible in this instance. 

Using a plurality of distance sensors makes it possible to verify and better assess 
the side impact. Optical distance sensor 3 amplifies, filters, and digitalizes the 

25 sensor signals and transmits them to control unit 4 as a digital data stream. Control 
unit 4 then compares the sensor signals to p redefined threshold values to detect a 
side impact and to determine the intrusion speed. The restraining means are then 
controlled on the basis of this data. In particular, restraining means refer to airbags 
and belt tighteners. In this context, the acceleration sensor signals from acceleration 

30 sensor 5 are also compared to predefined threshold values, the acceleration signals 
as well as integrated acceleration signals, i.e., speed signals, being compared to 
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threshold values. Only when acceleration sensor 5 also Indicates a side Impact does 
control unit 4 actually trigger the restraining means. Control unit 4 can be situated in 
side section 1 or outside the side section 1 , in which case the sensor signals are 
transmitted to control unit 4 via a bus or two-wire lines. 
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Figure 2 shows a first side view of the device according to the present invention. 
Stiffening pipe 2 is situated in. side section 1, directly opposite optical distance 
sensor 3. In a retracted state, a plate 6 is over the optical transmission link, between 
l:=;i stiffening pipe 2 and optical sensor 3. 

' Figure 3 shows a second view of the device according to the present invention. In 
sj the retracted state, plate 6 is now so deep that it covers stiffening pipe 2. Therefore. 

sensor 3 is opposite a reflector sheet 7. which is fixedly connected to stiffening pipe 
r: 2, so that a bend in stiffening pipe 2 also causes reflector 7 to bend. 

O Figure 5 shows a control circuit for adjusting (correcting) the operating point of 
• optical sensor 3. This is analogously true for an ultrasound sensor or a microwave 
sensor. Transmitter 8, the LED in this instance, radiates light at stiffening pipe 2, 
which Is then reflected into receiver 9, the photodiode. Transmitter 8 is operated by 

20 a driver circuit 12, which sets the operating point. The output signal of receiver 9 is 
transmitted to a measuring amplifier 9, which is connected via a first output to control 
unit 4. Alternatively, it is also possible here for the amplified received signal to 
undergo another analog-digital conversion before it is transmitted to control unit 4. In 
this instance, preprocessing, e.g. threshold value comparison, is also possible prior 

25 to transmission. 

Measuring amplifier 1 1 is connected via a second output to a positive input of a 
comparator 13. This output signal of the measuring amplifier, a voltage, is 
compared, in this instance, to a reference voltage In order to adjust driver circuit 12. 
30 which Is connected to the output of the comparator, so that transmitter 8 supplies 
optical power that results in a received signal conresponding to the reference 
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voltage. The transmitting power is, thereby, controlled. In particular, contamination of 
the stiffening pipe or of the reflector or component changes can be compensated for 
by this. When using an optical measuring principle it is also possible to use an 
optical system for transmitter 8 or receiver 9 for focusing. 


